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Abstract 
 Information Technology Skill Standards (ITSS) are the indices which identify and systemize practical abilities for IT 
services. ITSS was published by the Japanese Ministry of Economy, Trade and Industry(METI) in December 2002. Since 
then, it has come into widespread use as indices of skills of human resources among companies in the IT service industry. 
Our previous work analyzed the documents of ITSS using data mining techniques, but a proof or evaluation of the results is 
required. This paper compares between the results of the previous work and the results of a questionnaire that was applied 
in a Japanese company that uses ITSS to develop its human resources. The questionnaire was applied to 1080 employees in 
15 departments in a Japanese company. The purpose of this questionnaire is to grasp the skills of the employees. The 
correlation coefficient between the questionnaire and the previous work is 0.67 and this is good value. This proves that the 
results of previous work is very near to the real life. 
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1. Introduction 
At present, great hopes are placed on information technology as the sources of industry regeneration and 
new economic growth. This is because the roles of IT have been expanded from the tools for manufacturing 
cost reduction and service speedup to those for effective collaboration among enterprises and the creation of 
new industries. From now on, the rise or fall of an enterprise will be determined by quality of computerization 
investment. It is therefore an urgent matter to bring up engineers who construct advanced information systems 
and those who utilize them [1,2]. 
In response to the awareness of this issue, the Japanese ministry of economy, trade and industry(METI) has 
published the Skill Standards for IT professionals(ITSS) on December 26, 2002[3,4].The ITSS classifies the 
information service industry in to 11 job categories and 35 special fields. ITSS is necessary to do maintenance 
to reflect IT trends, and also needs to show how to improve practical skills. What more important is that ITSS 
shows how to develop the careers of the human resources.  
Because of the awareness of the necessity of ITSS our previous work analyzed ITSS documents that 
published by the Japanese government and extract important information that helps human resources to develop 
themselves to be successful IT workers. Moreover, the research proposed a method that derives the required 
keywords to move between different fields. In this research we are studying the accuracy of the results of our 
calculation in a previous work. We are comparing between these results and the result of a questionnaire that 
was applied to a Japanese company. This paper is organized as follows. Section 2 is an overview of our 
previous work concerned to ITSS. Section 3 explains the questionnaire. Section 4 discusses the relation 
between [ ] and the questionnaire. And, finally section 5 concludes the paper.  
2. Overview of ITSS document analysis 
In this section, we present an overview of our previous work. We made an analysis of the documents of 
ITSS. A description of ITSS is stated in section 2.1 and our research on the special fields of ITSS is stated in 
section 2.2. 
2.1.  ITSS Career Framework  
METI establishes IT skill standards as a measure to clarify and systematize actual ability necessary for 
providing IT services, and promotes them as a framework for human resource development in both private 
companies and schools[4,5]. 
  Specifically, ITSS is a set of systematic indices that clarify and systemize the skills needed for people 
working in the IT services industry. IT skill standards define the professional job-related knowledge, skills, and 
abilities required to succeed in the digital-age workplace. They can be used as a foundation tool for developing 
educational curriculum, profiling jobs, recruiting and evaluating employees, and designing academic and 
professional certification. They can be used alone or in conjunction with other input, such as that from a subject 
matter expert, industry advisory committee, professional organization, existing academic or vendor-specific 
curriculum, or accrediting organization. ITSS is utilized as a tool for developing professional human resources 
to implement corporate strategies. They provide a useful career frame work for education and training of IT 
professionals in industries and educational institutions. This career framework references the internationally 
well-known IT service frameworks. There are 11 job categories such as “consultant,” “project management,” 
“IT specialist,” and so on. In total, 35 specialty fields are set on the job category in the skill standards.  
691 Rasha El-Agamy et al. /  Procedia Computer Science  22 ( 2013 )  689 – 698 
2.2. Research of ITSS  
Our previous work analyzed the documents of ITSS using text mining techniques. The analysis process 
composes of following steps.  
1. Keyword Extraction process. 
Keywords are index terms that contain most important information. Automatic keyword 
extraction is the task to identify a small set of words , key phrases or keywords from a document 
that can describe the meaning of document. There are many existing methods about Automatic 
Keyword Extraction. In our research we used AnalogX keyword extraction tool to extract the 
keywords from every document[6]. The number of the extracted keywords of all the 35 documents 
is 5162 keywords. This set of extracted keywords contains many repeated words and a lot of stop 
words and so on. So, it is necessary to perform the second step.  
2. Pre-processing Step. 
In this step, initially, very common words, (prepositions and non-content bearing words, often 
known as stop words) are removed completely from the extracted keywords[7]. Then, stemming is 
applied. Word stemming is used to truncate suffixes and trailing numerals so that words having the 
same root (e.g., activate, activates, activation, and active) are collapsed to the same word for 
frequency counting.  
3. Mathematical Representation. 
In our research the vector space model is used to, where each document is represented by the 
weight ( ijw ) vector, wD , in the multidimensional space of document words[8-11]. The 
weight of a word expresses the importance of each word in every document[12].  
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Where itf  is the frequency of the i th term in the document D, N is the total number of documents in the 
collection, and n is the number of documents contain the term.  
4. Similarity Measure. 
Document vectors are now ready to compute the similarity function between them. Cosine 
similarity function is used to compute the similarity between the documents[13-15].  Figure 2 
shows the result of the cosine similarity for the special fields. 
Finally, we proposed a method that clarifies the important keywords required to switch between 
different fields. The main issue in this method is the keywords of each special field. Every two 
special fields have two kinds of keywords: common keywords (words appeared in both fields) and 
special keywords (words concerned to a specific field). We  proposed a weight formula for each 
kind. Using, the weight of every word, the required words to move from one job category to 
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another were drove. By, the analysis of the results of cosine similarity of the special fields and the
required keywords to move from one special field to another, we noticed that :
x If the cosine similarity value between the two special fields S1 and S2 is big,  then the number of required
words to move from S1 to S2 or from S2 to S1 is small.
x While, if the cosine similarity value between S1 and S2 is small, then the number of required words to move
between S1 and S2 is big.
Fig. 1 shows the required keywords to move between the two special fields Marketing Management (M1)
and Sales Channel Strategy ( M2).
Fig. 1 M1<-->M2 required keywords
Fig. 2 Cosine Similarity Result
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3.   Questionnaire   
This section describes a questionnaire that was created by Chikako Morimoto and applied to a Japanese 
company called " system integration business" to grasp the skills of employees . Table 1 shows the summary of 
the questionnaire. 
Table 1 Questionnaire Summary 
Investigation company System integration business 
(The candidate for investigation is a financial-services part) 
Investigation purpose For an employee's skill grasp 
1umber for investigation 1080  
Reply number 1014  
Response rate 93.9ˁ 
Consultation period February 13, 2012 to March 23, 2012 
Investigation item Skill investigation based on ITSS 
The experienced operating field 
The experienced development process 
Command of English 
1. is used for analysis among the above. 
Examination method The self-reply by the questionnaire system using in-company intranet 
 
 
Fig.  3      Snapshot of the Questionnaire 
4.  Document Analysis and Questionnaire 
This section compares between the results of the document analysis and the results of the questionnaire. As 
mentioned in section 2.2 the cosine similarity between the 35 documents of ITSS was computed. Figure 2 
shows  the result of cosine similarity between the 35 specialty fields. 
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4.1. Questionnaire’s data processing
The raw data of the questionnaire need a pre-processing step to can be compared with the results of the 
document analysis .The preprocessing process is used to reduce the complexity of the questionnaire and make
it easier to handle, which needs to be transformed from a version in which every employee has many
values(answers of the questions) for each special field to a version in which every employee has only one value
that represents his answers for all the questions. In the questionnaire every special field has some questions.
These questions are related to the skills required for that special field. Every employee answers each question 
by a value. This value ranges from 0 to 7. Zero means no answer and the other values express how fit the
question with the answer. The pre-processing step will be done as follows:
For every special field do:
1. Attaching only one value to every employee.
Every employee has an answer for every question( values abounded by an oval in figure). sum the values of 
these answers. So, every employee become has only one value( As example, the value 53 in figure). Now,
every special field has 1014 values, one value for each employee. Figure 4 explains the pre-processing step.
Fig. 4 Part of the Questionnaire
2. Representing every special field as a vector.
We supposed that every special field is as a document that can be represented by 1014 terms( These terms
are the employees). Every term (employee) has a frequency( that is computed in step 1). Throughout this paper,
we will use the symbols S , w , n to denote a special field, the weight of terms in S , and the number of terms in 
S respectively.
),...,,( 21 ni wwwS  (3)
Where iw is the weight of the
thi term in the special field S , n is the number of employees.
3. Obtaining the weight of every employee.
Compute the weight of every term(employee). The weight of a term it is shown in equation 4.
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4. Similarity Computation.
Finally, compute the cosine similarity between the 35 specialty fields by equation 5.
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Where '*' denotes the dot-product of the two vectors iS and jS , iS is the length of the vector iS . Figure
5 shows the result of cosine similarity.
Fig. 5 Cosine Similarity of the Questionnaire
At this point, we have two similarity tables. one for our previous work and the second is for the
questionnaire. So, we are ready to compare the two tables. Correlation coefficient was used to discuss the
relation between the values of the  two tables.
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4.2. Correlations Coefficients 
The correlation coefficient, a concept from statistics, is a measure of how well trends in the predicted values 
follow trends in past actual values.  It is a measure of how well the predicted values from a forecast model "fit" 
with the real-life data. The correlation coefficient is a number between 0 and 1.  If there is no relationship 
between the predicted values and the actual values the correlation coefficient is 0 or very low (the predicted 
values are no better than random numbers).  As the strength of the relationship between the predicted values 
and actual values increases so does the correlation coefficient.  A perfect fit gives a coefficient of 1.0.  Thus the 
higher the correlation coefficient is the better. The equation for calculating the correlation coefficient is 
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 Where iX  and iY  are the set of variables, X  and Y  the sample means. 
We used the data shown in figure3 and figure5 to compute the correlation coefficient between IJCAT’s 
cosine similarity values and questionnaire’s cosine similarity for all the special fields. The result of correlation 
coefficient is equal to 0.670617. This value is good, so the relationship between the result of IJCAT and the 
results of questionnaire is high. This indicates that the results of our previous work is near to reality. Moreover, 
the correlation coefficient between any special field in IJCAT and the same special field of the questionnaire 
was computed. Table 2 shows the result of field-field correlation coefficient. 
 
 Table 2  Field-Field Correlation Coefficient 
Special Fields Correlation Coefficient 
Correlation between the document and the 
questionnaire 0.670617 
R(M1,M1q) 0.837843 
R(M2,M2q) 0.858454 
R(M3,M3q) 0.88588 
R(S1,S1q) 0.715951 
R(S2,S2q) 0.943482 
R(S3,S3q) 0.708698 
R(C1,C1q) 0.752006 
R(C2,C2q) 0.783699 
R(ITA1,ITA1q) 0.821443 
R(ITA2,ITA2q) 0.798621 
R(ITA3,ITA3q) 0.830572 
R(PM1,PM1q) 0.361256 
R(PM2,PM2q) 0.550385 
R(PM3,PM3q) 0.541665 
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R(PM4,PM4q) 0.477873 
R(ITS1,ITS1q) 0.699458 
R(ITS2,ITS2q) 0.84506 
R(ITS3,ITS3q) 0.653267 
R(ITS4,ITS4q) 0.606637 
R(ITS5,ITS5q) 0.694207 
R(ITS6,ITS6q) 0.588576 
R(AS1,AS1q) 0.69571 
R(AS2,AS2q) 0.754574 
R(SD1,SD1q) 0.788018 
R(SD2,SD2q) 0.773465 
R(SD3,SD3q) 0.764054 
R(ITSM1,ITSM1q) 0.796168 
R(ITSM2,ITSM2q) 0.835193 
R(ITSM3,ITSM3q) 0.89114 
R(ITSM4,ITSM4q) 0.86881 
 
The high correlation values means that the contents of the documents of ITSS is good and represent the 
reality. However, the low values mean that the documents of ITSS should be improved to reflect the reality. As 
example, correlation value for Marketing and sales is high, this indicates that  the contents of  them in ITSS is 
clear. However, project management has low values so, the content of them needed to be improved. 
 
               
5. Conclusion 
This paper compared between the results of our previous work and the results of a questionnaire that was 
applied in a Japanese company. The correlation coefficient between the results of our work and of the 
questionnaire is computed. The correlation coefficient is 0.670617.  It was proved that  my calculation result is 
right by the questionnaire.  Future work will concentrate on how to draw the career path for IT engineers to can 
develop themselves. 
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